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Claims: 



1 . (Currently amended) Apparatus for use in dispensing a selected volumerin 
th e femto l it e r to nanol i t e r vo l um e rang e , of each of a plurality of s o l e ct o d liquid samples, 
comprising 

a liquid-support plate having a plurality of liquid-support regions, each capable of 
supporting a liquid meniscus thereon, 

a first electrode containing a plurality of electrode connections, each operatively 
connected to one of said liquid support region, for electrical contact with a meniscus 
supported in such region, 

a substrate having a first side confronting said plate and an oppos i t e s i d e , and a 
plurality of sample-holding regions formed in said first side, 

a second electrode disposed adjac e nt on e of th e two substrat e sid e s, at a 
spac i ng from said m e n i scus of b e tw ee n a bout 0.1 to 5 mm. between said liquid-support 
plate and said substrate, said second electrode defining an electrode gap adapted to 
accommodate movement of a liquid droplet elected from a liguid-support region to a 
sample region, and 

a control unit including a power source for applying a voltage potential across the 
two electrodes, a voltag e pot e nt i al hav i ng a pu l s e amp li tud e or chang e i n pu l s e 
a mp li tud e b e tw ee n 0.1 - 5 kV, and a s e l e ct e d pu l s e durat i on in th e rang e 0.1 to 500 
ms e c, thereby to eject a selected volume of the liquid , i n th e f e mtol i t e r to nanolit e r 
vo l um e r a ng e , f rom one or more of said liquid-support regions to one or more of said 
sample-holding regions. 

2. (Cancelled) The apparatus of claim 1 , wherein said liquid sample is an 
aqueous, organic, or aqueous/organic sample . 

3. (Currently amended) The apparatus of claim 2 1, wh e r ei n said organ i c 
samp le i s DMSO f or use in dispensing a selected volume in the femtoliter to nanoliter 
volume range, wherein the voltage potential applied across the two electrodes has a 

2 



Express Mail Label No. EV 336 040 755 US Attorney Docket No. 58255.8032 

pulse amplitude or change in pulse amplitude between 0.1-5 kV. and a selected pulse 
duration in the range 0. 1 to 500 msec . 

4. (Currently amended) The apparatus of claim A- 3, wherein said control unit is 
operable to apply across said first and second electrodes, a voltage potential with a 
selected pulse duration between about 1-100 msec. 

5. (Currently amended) The apparatus of claim 1 , wherein the spacing between 
said meniscus and said second electrode is between about 4-3 0.1-5 mm. 

6. (Original) The apparatus of claim 1, wherein said liquid-support plate and 
substrate can be positioned with respect to one another to place each liquid-support 
region in alignment with a corresponding substrate sample-holding region, creating 
pairs of aligned liquid-support regions and sample regions. 

7. (Currently amended) The apparatus of claim 6, wherein said second 
electrode includes a single electrode r e g i on gap which is relatively movable, with 
respect to said plate and substrate, to place the electrode r e g i on adjac e nt gap in 
alignment with pairs of aligned liquid-support regions and sample regions. 

8. (Original) The apparatus of claim 7, wherein said control unit is operable to 
move said electrode r e g i on gap successively to adjacent aligned pairs of liquid-support 
regions and sample regions, and to apply said voltage potential pulse at each 
successive aligned pair. 

9. (Cancelled) The apparatus of claim 6, wherein said second electrode is 
disposed between said liquid-support plate and substrate, and defines an electrode gap 
through which a liquid droplet passes when ejected from a liquid-support region to a 
sample region. 
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10. (Original) The apparatus of claim 6, wherein said liquid-support plate, 
second electrode and substrate are all independently movable with respect to the other, 
under the control of said control unit, 

1 1 . (Cancelled) The apparatus of claim 6, wherein said second electrode 
includes an electrode plate positioned adjacent the substrate's opposite side, and said 
control unit is operable to apply a voltage potential to all or a selected one or more of 
said first-electrode connections. 

12. (Currently amended) The apparatus of claim 44 1, wherein said control unit 
is operable to apply such voltage potential i s app lie d to said first-electrode connections 
simultaneously. 

13. (Currently amended) The apparatus of claim 44 1, wherein said control unit 
is operable to apply such voltage potential i s app lie d to said first-electrode connections 
sequentially. 

14. (Original) The apparatus of claim 6, wherein said second electrode includes 
an electrode plate having a plurality of electrode gaps adapted to be positioned with 
respect to liquid-support plate so as to position each gap in alignment with an 
associated first-electrode connection. 

15. (Original). The apparatus of claim 14, wherein said liquid-support plate and 
said second-electrode plate are relatively movable, as a unit with respect to said 
substrate. 

16. (Original) The apparatus of claim 14, wherein said control unit is operable, 
when the second electrode gaps are positioned between corresponding pairs of aligned 
liquid-support regions and substrate sample regions, to apply such voltage-potential 
pulse simultaneously to all or a selected one or more of the aligned first-electrode 
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connections and second-electrode gaps. 

17. (Original) The apparatus of claim 14, wherein said control unit is operable, 
when the second electrode gaps are positioned between corresponding pairs of aligned 
liquid-support regions and substrate sample regions, to apply such voltage-potential 
pulse sequentially to all or a selected one or more of the aligned first-electrode 
connections and second-electrode gaps. 

18. (Original) The apparatus of claim 1, wherein each sample-holding region in 
said substrate includes a defined-size hydrophilic region surrounded by a hydrophobic 
surface area. 

19. (Currently amended) A method of transferring a selected volume , i n th e 
f e mto li t e rto nano li t e r vo l um e r a ng e , of each of a plurality of selected aqueous, organic, 
or aqueous/organic liquid samples, comprising 

adding a liquid sample to one or more of the liquid-support regions in the liquid- ^ 
support plate in the apparatus of claim 1 , 

positioning the liquid-support plate in said apparatus with respect to the substrate 
so as to align one or more of the plate liquid-support regions with one of more of the 
substrate sample-holding regions, 

placing the electrode gap in the second electrode in the apparatus adjac e nt on e 
s i d e of th e substrat e , and spac e d from th e li quid - support r e g i ons by about 0.1 to 5 mm 
between the liquid-support plate and the substrate, and positioned therein to 
accommodate movement of a liquid droplet elected from a liquid-support region to a 
sample-holding region, and 

applying a voltage potential across the first and second electrodes in the 
apparatus, a vo l tag e potent i a l having a pulso amp li tude or change i n pu l s e amp li tud e 
b e twe e n 0.1 5 kV, and a s ele ct e d puls e durat i on in th e rango 0,1 to 500 ms e c, thereby 
to eject a selected volume of the liquid , i n th e f e mto li t e r to nano li t e r vo l um e rang e , from 
one or more of said liquid-support regions to one or more of said sample-holding 
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regions. 

20. (Currently amended) The method of claim 4© 21, wherein said applying is 
with a selected pulse duration between about 1-100 msec. 

21 . (Currently amended) The method of claim 1 9, wh e r ei n sa i d p l ac i ng i nc l ud e s 
p l ac i ng th e s e cond ele ctrod e about 1 - 3 mm from sa i d m e niscus for use in dispensing a 
selected volume in the femtoliter to nanoliter volume range, wherein the voltage 
potential applied across the two electrodes has a pulse amplitude or change in pulse 
amplitude between 0.1-5 kV. and a selected pulse duration in the range 0.1 to 500 
msec . 

22. (Original) The method of claim 19, wherein said positioning is effective to 
place each liquid-support region in alignment with a corresponding substrate sample 
region, creating pairs of aligned liquid-support regions and sample regions. 

23. (Currently amended) The method of claim 22, wherein the second electrode 
includes a single electrode gag which is relatively movable, with respect to said plate 
and substrate, to place the electrode gap adiacent pairs of aligned liquid-support 
regions and sample regions, and said placing and applying is effective to move the 
second electrode successively to adjacent aligned pairs of liquid-support regions and 
sample regions, and to apply said voltage potential pulse at each successive aligned 
pair. 

24. (Cancelled) The method of claim 19, wherein said second electrode is 
disposed between said plate and substrate, and defines an electrode gap through which 
a liquid droplet passes when ejected from a liquid-support region. 

25. (Currently amended) The method of claim 19, wherein th e s e cond ele ctrod e 
i nc l ud e s an e l e ctrod e p l at e pos i t i on e d a dj a c e nt th e substrat e oppos i t e s i d e , a nd said 
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applying is operable to apply a voltage potential to all or a selected one or more of the 
first-electrode connections. 

26. (Original) The method of claim 22, wherein said second electrode includes 
an electrode plate having a plurality of electrode gaps adapted to be positioned with 
respect to liquid-support plate so as to position each gap in alignment with an 
assocfated first-electrode connection, and said applying is effective to apply said voltage 
potential to a selected one or more of said first-electrode connections. 

27. (Original) The method of claim 19, wherein said applying is operable to 
simultaneously eject a sample from one or more of the plurality of liquid-support regions 
to the corresponding aligned sample-holding region or regions. 

28. (Original) The method of claim 19, wherein said applying is operable to 
sequentially eject a sample from one or more of the plurality of liquid-support regions to 
the corresponding aligned sample-holding region or regions. 

29 (New) Apparatus for use in dispensing a selected volume of a liquid onto 
each of a plurality of regions on a substrate, comprising 
structure defining a liquid-support region, 

a first electrode operatively connected to a liquid support region, for electrical 
contact with a meniscus supported in such region, 

a second electrode carried on said structure and defining an electrode gap 
aligned with said liquid-support region to accommodate movement of a liquid droplet 
ejected from the liquid-support region onto such a substrate, and 

a control unit including a power source for applying a voltage potential across the 
two electrodes, thereby to eject a selected volume of the liquid from said liquid-support 
region onto such a selected region on such a substrate. . 

30. (New) The apparatus of claim 29, for use in dispensing a selected volume in 
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the femtoliter to nanoliter volume range, wherein the voltage potential applied across 
the two electrodes has a pulse amplitude or change in pulse amplitude between 0.1-5 
kV, and a selected pulse duration in the range 0.1 to 500 msec. 



8 



